Induction of Interferon by Coxiella burneti in Cell Cultures
The production of interferon or interferon-like inhibitors has been induced by practically every major viral group and by non-viral substances including bacteria, bacterial endotoxins, statolon, phytohaemagglutinins, and the nucleic acids and their derivatives . Although in vivo induction of an interferon-like inhibitor by Coxiella burneti and Rickettsiaprowazeki has been demonstrated by Kazar (I966) , the only rickettsial agent reported to induce the production of interferon in cell culture is R. tsutsugamushi (Hopps et aL 1964) . The present communication describes the selective induction of interferon in cell cultures by another rickettsia, C.
burneti.
A partially purified suspension of the hO (California bovine) strain of Coxiella burneti containing I × IO s cell-infecting units/ml., prepared and assayed in accord with procedures described previously (Hahon & Cooke, I966) , was employed for induction of interferon in L cells and McCoy (human origin) cell cultures. Nutrient medium for both cell lines consisted of medium I99 with 0"5 % lactalbumin hydrolysate and IO % calf serum. Cells were maintained in medium I99 with 5 % calf serum. For interferon production, 4 ml. of a 1/4 dilution of rickettsial suspension was introduced into 75 cm.2 tissue culture flasks containing cell monolayers and incubated at 35 ° for 3 hr. Residual inoculum was then removed, the cell monolayers washed, and 5 ml. of maintenance medium was added. After incubation at 35 ° for 24 hr, supernatant fluids were removed, centrifuged at lO5,OOO g for 2 hr, and dialysed consecutively against HC1 + KC1 buffer, pH 2.0, and Earle's balanced salt solution, pH 7"I, each at 4 ° for 24 hr.
Preparations were assayed for interferon activity by a procedure based on the 50 ~o reduction of yellow fever virus fluorescent cell counts (Kozikowski & Hahon, in preparation) . Interferon assays were usually done in quadruplicate. The procedure consisted of introducing 0"5 ml. volumes of appropriate dilutions of test preparations or control medium on to cell monolayers on cover-slips followed by incubation at 35 ° for 24 hr. Approximately 7 x lO 3 cell-infecting units of the AsmI strain of yellow fever virus, in 0.2 ml. were then added to each monolayer. Inoculum was centrifuged at 29,000 g for 15 min. to promote efficient and rapid attachment of virus to cells. A description of the fluorescent cell-counting assay procedure of yellow fever virus has been reported in detail elsewhere (Hahon, 1966) . The reciprocal of the interferon dilution that reduced the number of fluorescent cells to 50 % of the controls served as the measure of potency of interferon preparations. The 50 ~ reduction value was derived by plotting probit transformations of reduction percentages against corresponding interferon dilutions.
The yield of interferon produced by Coxiella burneti was demonstrably larger in McCoy than in L cells (Table I) 'priming phenomenon' (Burke & Isaacs, 1958) is not excluded by this preliminary study. In contrast to our results that induction of interferon by C. burneti occurs in the * Reciprocal dilution of preparations in 0"5 ml. volume that reduced the number of yellow fever virus fluorescent cells by 50 ~ of controls.
absence of rickettsial multiplication, interferon induction in primary chick cells by Rickettsia tsutsugamushiwas dependent on rickettsial growth (Hopps et aL I964). From our cursory observations, it would appear that the complex relationships reported between viral inducers and cells (Ho, I966) are also in evidence in the interaction between rickettsial inducers and cell cultures with each playing an important role as a determinant of interferon production.
The preparation induced by Coxiella burneti in McCoy cells possessed biological and physical properties similar to those ascribed to viral interferons was established from determinations of cell species specificity, inhibition of viral multiplication, nonsedimentation at Ioo,ooo g, nondiffusibility, resistance to pH 2.0, sensitivity to trypsin, and stability at 60 ° for I hr but not at 80 ° for I hr. 
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